<studies of absorptance and emittance of luminescent materials for controlling temperature of a spacecraft surface<  summary technical report by unknown
- .  L 
2 I 
. 
Microfiche (M F) 
1 
ff 653 July 65 I 
GPO PRICE $ 
CFSTI PRICE(S) $ 
Hard copy (HC) al 
https://ntrs.nasa.gov/search.jsp?R=19650019861 2020-03-17T02:01:13+00:00Z
. 
I -  
t 
I -  
. 
0 0 0 0 0  
I -  
. %  
- 3 .. 
. 
I -  
the sample allowed to cool &uwn, Aa 8 f r m r e d  above, one obtdnu a,c 
and C~/C by repeat* thir IMII for tvo different intendt ies f  In case of 
the 60 cprr appxied voltwe, the seqwaee of experimental procedures wae 
the 8- as Just &8cribcd accept thaf the i n i t d a l  and f i n a l  tquilibrim 
tempatrufam slm not dstamdned by the conditions I n  the chamber pilone but 
-0 tbe eleutricaX pwsr  inputo Fim 3 demonstrates clearly that 
Wm par6inen5 paramhers do not c h w e  much i n  the avsirable bmpepattpra 
rang* of l b Q K  to  220%, whUc L change8 by a factor of two with an 
tipplfeb vo&%:bge over the mna temperature rangeo a on the  other haad 
i6 much %eS6 aff'eeted by the fieldo 
e a t s  oarmot be &van at the present time, it I s  clear that any modal of 
Although an enalysis of these re- 
hardly @hmgeP rat a, while %he axitsion process appesrs ts be erilically 
&pandaat on Pie externally applied f i e l d ,  These results f inal ly  give 
(394,s) 
Since there have been 8 large number of pubUcations on 
the l ight  embrriosl o f  single cryat& of luminescent mater%&, eevard 
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D i s  the sate of daoruase of trsppsa e f 0 & 1 ~ l l ~ ~  
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tab celb wbre ah06m1, !here wure 101 and Bar with electronic work 
mowW and plaecd In a nitrogen f i l l e d  box where eZetsieal contacts 
wars M4e by solbring one w i r e  onto the bra&awface of the sample and 
another me to a wsrher which waa scptved aato the Ba-Bayero 
* .  
t h i s  layer wtm only about 600 A thick, soXdeAng couild not be done, while 
89nce 
the cqPrsticm 
f o r t h e  8kin depth WBII wed, Here A fe  $he wavelength; c the ve- 
lacity sf light3 the psmeabillty of Pro@ space; mil Q athe can- 
duetivlty of Eke 
0 
For a wavelength of 5000 A m e  obtdns a penetration 

FIG. 12 
Ip 
6. C 
40 
2 .a 
0.8 0 
0.60 
040 
0.20 
0 
200 225 250 275 300 
Ni-Ba 
325 
- -  
350 
(NO POWER) 
. '  FIG. 13 
12.0 
10.0 
8.0 
6.0 
4.0 
2 .o 
0.80 
0.6 0 
040 
0.20 
0 
I 
I I I I I 
1 3 
Ni-Ba 
(POWER ON) 

have not been worked out, Hawever, it is believed that a great desl can be 
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f t  appear8 possible to control the equilibrium tmpentum of a surface by 
adJustin& the magnitude of the Sbveetor of the rolar radiation incident on the 
rurfmeO This vould rrq&rcr 8- typo of materhl betwean the surface urd the 
r d i a t i o n  souco. whom polariwtioa propertlaill can be adJurrted, Sn or&r to teat 
th ir  poeribility,  the rlmplest 19a;tSrhl to use is palamid she&, Inr the urperi- 
nm%, a copper dira, two fnchrn in diameter, with a thermocouple s!ilvcxwoPdered 
on the baek rruricraa, wm 8t;rrp.adrd in the space simulation chamber i n  the urudt 
mmmrr, A Orrubratioa mu Y(IL( W to dat.rarfn. the rrk of rise of the tempexvb- 
tm vifb 6- ior a 8- rsc#., TWO 8- Of m d  ve- thra -&.d 
in the bo- in frolrt of the ramplo wStb the phnar of polax%tst&ta radrim PI angle 
of sera degreea (rsxisc\mr traasmirrion), and tha heating nar rapediedo The phnea 
of pokriutioa wre than met at bSo to eah ather and another he&* run t&ano 
Thr reml- (LIY rhan, i n  Figura 1 iar there three oa8mo It is obviouely porr- 
ribla to coatrol the aquilibrltrm temperature o f  the sample by sdjtmting the polar%- 
S 8 t i a l  8ngl.o 
fn order to datarmina whether the polsritrrtion produced by the polaraid re- 
sulted i n  a temperature rlae of the p o l m i d  matsrhl Itself, run~ vere m& with 
a themoeouple sandwiched i n  b e t v m  the polarcaids but not i n  direct baspa ikola the 
rohr riaarlafor, A ne@lgible -ratUra r b e  wa8 @nerveds Mea8urunents o f  the 
l%@t mfleotcrd tram the polamIda vem made and It appear8 that m8t of the polsri- 
ratSon prapartiar of polaroid are dw to reflection of the non-transdeed E-~eCtors 
i n  the unpalarised incideat radiation, 
\ 
S h e a  meubanical adJucrtnrant of polmrfsers is not verg sttractive fn the flnal 
rryrtam, inwigatiarrs are i n  th. plardng efrrgcr fo a t e  %he tame of alect-tic 
cry8tel~ which require olrly e DC voltage to effect the pOZdaation ch-o 
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TEEORELTICAL SECTION 
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several poraible types of aEQctralmainesccat packages is pramled by a brief a%eslehl- 

fn V; t B 4 t') 
the 
and 
initial condition 
% . +=b 
G * 0,  (r .pe In V; t >  to) 
m 0.3) 
Now, dntegratlng bo%h aides w&&h 3phs)peet 'to t iVan Q t o  t R  + c where e v Q, 
applying the sifting property of 6(t=tgl), pasahg t o  the lWt as c 0,  infro- 
dntroducing boundary and i n i t i a l  conditions and, f inal ly ,  reverting back. .e0 G dn 
place of d one ob&eins the superpodtion fornula for e1a.s~ (A) pmblemr, namely 
* 
ior class (C) problems, 
c 
. 
1.8 1 O Q O Q Q  
I -  
,, ~ 
I 
I -  
L. 
CD 9 c. 

' 0 0 0 0 0  
6, Conclusion: 
The dendred 
The One-Dlmcneional Conrposite 
suparpoeftion f'omula for the 
Case. 
one-dimensional geometry of the 
Gordon experiment can be generated frm that of the three-dirnendmd c m t  as 
followso Taking the caae of 8 twa-canponent layer, one dgPovr &he region V sf 
Figure 1 to approach the form of 8 truncated circular cylinder the ratdo of' whoas 
diameter to its lenRth becomes infin%%@, &at the axis of the cylinder coincide 
with the x-axis of I mcfan-sa camdinate system, u d  let  the interface coincide 
wi%h the yz-plane, Further, let  the souupce s t r e n ~ t h  II c!ep@nd epatia%By solely 
upon xo !hen, in the lsmit, the tenperartwe also bseanes spatdally dependent 
801elyl upon x and It 10 canlily seen that for class ( A )  problems formula (19) 
reduces t o  
b 
A: A 
- If - 
3) 
(41 
v - v  + v  
1 2  
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and 
tl 
the 
for 
0 9 0 0 v  (13) 
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Figure I. 
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Absorptance end blttance of a Thin Film of Solid State 
Material Fsrclosed Between -era of D l f ' f e r e n t  
Dielectric Materials 
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